Abstract
INTRODUCTION
Many of the physical phenomena and processes in various fields of engineering and science are governed by partial differential equations. The nonlinear heat equation describing various physical phenomena called the porous medium equation. The porous medium equation [3] is ∂u ∂t = ∂ ∂x u ∂u ∂x (1) where m is a rational number. There are number of physical applications where this simple model appears in a natural way, mainly to describe processes involving fluid flow, heat transfer or diffusion. May be the best known of them is the description of the flow of an isentropic gas through a porous medium, modeled independently by Leibenzon 
ELZAKI TRANSFORM HOMOTOPY PERTURBATION METHOD [4]
Consider a general nonlinear non-homogenous partial differential equation with initial conditions of the form: 
where D is linear differential operator of order two, R is linear differential operator of less order than D , N is the general nonlinear differential operator and g (x , t ) is the source term. Taking ELzaki transform on both sides of equation (2), to get: E Du(x, t) + E Ru(x, t) + E Nu(x, t) = E g(x, t)
Using the differentiation property of ELzaki transform and above initial conditions, we have:
) Applying the inverse ELzaki transform on both sides of equation (4), to find:
where G(x, t) represents the term arising from the source term and the prescribed initial condition. Now, we apply the homotopy perturbation method,
and the nonlinear term can be decomposed as
where H ) (u) are He's polynomial and given by
, n = 0,1,2, … … … (8) Substituting equations (6) and (7) in equation (5), we get:
This is the coupling of the ELzaki transform and the homotopy perturbation method. Comparing the coefficient of like powers of p , the following approximations are obtained.
Then the solution is u(x, t) = lim 9→# u ) (x, t) = u , (x, t) + u # (x, t) + u (x, t) + … (10)
APPLICATIONS
Now, we consider in this section the effectiveness of the ELzaki transform homotopy-perturbation method to obtain the exact and approximate analytical solution of the porous medium equations. . We can find solution by applying ELzaki transform on both side of equation (11) subject to the initial condition
This can be written as
On applying the above specified initial condition, we get
Taking inverse ELzaki transform on both sides of Eq. (14), we get
Now we apply the homotopy perturbation method,
and the nonlinear term can be decomposed as 
⋮ Comparing the coefficient of various power of p in (18), we get 
This is the solution of (11) and which is exactly the exact solution given above.
Example 3.2 Let us take E = 1 in equation (1), we get
with initial condition as u(x, 0) = x. Exact solution [1] of this equation is u(x, t) = x + (c # + c )t with the values of arbitrary constants taken as c # = 1 and c = 0 solution becomes u(x, t) = x + t. we can find solution by applying ELzaki transform on both side of equation (20) E J ∂u ∂t
Taking inverse ELzaki transform on both sides of Eq. (23), we get
and the nonlinear term can be decomposed as = 0 , p : u (x, t) = 0, p U : u U (x, t) = 0, and so on we will found that u ) (x, t) = 0 for n ≥ 2. Substituting above values in equation (10) we get solution in the form of a series u(x, t) = x + t + 0 + 0 … = x + t (28) This is the solution of (20) and which is exactly the exact solution given above. 
